Transcriptional repression of the GLUT4 and C/EBP genes in 3T3-L1 adipocytes by tumor necrosis factor-alpha.
Fully differentiated 3T3-L1 adipocytes were chronically exposed to 5 nM tumor necrosis factor-alpha (TNF). This resulted in the development of an insulin resistance based on the inability of insulin to stimulate hexose uptake. Western blot analysis for glucose transporter protein in isolated membrane fractions indicated a total depletion of GLUT4 protein (insulin-responsive glucose transporter) in cells chronically treated with TNF. Plasma membrane content of GLUT1 protein (growth-related glucose transporter) was similar in both control and TNF-treated cells; however, the GLUT1 content of the intracellular membrane compartment had decreased markedly after TNF treatment. Continuous exposure to TNF resulted in an 85-90% decrease in the mRNA content for both GLUT4 and 422 (aP2, a lipid binding protein) genes relative to age matched controls, whereas insulin receptor mRNA levels declined by at least 50%. This was preceded by a marked decrease in mRNA accumulation for C/EBP, a transcription factor proposed to control expression of both GLUT4 and 422. The specificity of these observations was demonstrated by the lack of an effect of the chronic TNF treatment on either beta-actin or lipoprotein lipase mRNA content. The decreased content of GLUT4 and C/EBP mRNA was judged to be regulated at least in part at the level of transcription, based on the results of transcription run-on assays. Thus, the lack of response to insulin appeared due to a suppression of GLUT4 expression as well as a decreased intracellular content of GLUT1.